Abstract Linear models are typically used in the regression analysis of capital structure choices. However, given the proportional and the bounded nature of leverage ratios, models such as the tobit, the fractional regression model and its two-part variant are a better alternative. In this article, we discuss the main econometric assumptions and features of those models, provide a theoretical foundation for their use in the regression analysis of leverage ratios and review some statistical tests suitable to assess their specification. Using a dataset previously considered in the literature, we carry out a comprehensive comparison of the alternative models, finding that in this framework the most relevant functional form issue is the choice between a single model for all capital structure decisions and a two-part model that explains separately the decisions to issue debt and, conditional on the first decision, on the amount of debt to issue.
capital structure decisions use linear models to examine how a given set of potential explanatory variables (X ) influences some leverage ratio (Y ). However, leverage ratios (e.g. debt to capital or total assets) possess two basic characteristics that may render the linear model inadequate for explaining them: (i) by definition, they are bounded on the closed interval [0,1] 1 and (ii) many firms have null leverage ratios. 2 Therefore, regression models that take into account (at least one of) those characteristics of leverage ratios are potentially a better alternative for modelling the conditional mean of leverage ratios, E(Y |X ), which is usually the main interest in applied work. Because many firms have no debt, a popular alternative to linear modelling has been the use of the tobit model for data censored at zero (e.g. Rajan and Zingales 1995; Wald 1999; Cassar 2004) . Other alternatives include the fractional regression model (FRM) proposed by Papke and Wooldridge (1996) , which was specifically developed for dealing with fractional or proportional response variables, such as leverage ratios, and its two-part variant (Ramalho and Silva 2009), which treats separately the decisions on using debt or not (using a binary choice model) and, conditional on this decision, the decision on the relative amount of debt to issue (using a FRM).
Tobit, fractional and two-part FRMs are based on very distinct assumptions about the data-generating process of leverage ratios, i.e. how firms make their capital structure decisions. For example, the tobit model assumes that the accumulation of observations at zero is the result of a censoring problem (e.g. the firms with zero debt would really like to have negative debt) and should be modelled as such, the fractional model ignores the causes of that accumulation and treats the zero observations as any other value (as the linear model also does), and the two-part fractional model assumes that the zero and the positive leverage ratios are generated from different, independent mechanisms. Thus, while in the fractional (and also in the linear) regression model it is only relevant to calculate E(Y |X ), in the other cases choosing a functional form for E(Y |X ) automatically defines expressions for the probability of a firm using debt, Pr(Y > 0|X ), and the conditional mean of leverage ratios for firms that do use debt, E(Y |X, Y > 0), which may also be of interest for researchers. Moreover, while in the tobit model each explanatory variable is restricted to influence in the same direction E(Y |X ), Pr(Y > 0|X ) and E(Y |X, Y > 0), the two-part fractional model allows the covariates to affect in independent ways each one of those quantities. Finally, while the tobit model requires distributional assumptions, the two-part fractional model typically only requires such assumptions for its binary component, and the fractional model does not require them at all.
